Effects of 5,5'-diphenyl-2-thiohydantoin on respiration and oxidative phosphorylation of rat liver mitochondria.
5,5'-Diphenyl-2-thiohydantoin (DPTH) administered in vitro, inhibited state 3 oxidation, stimulated state 4 oxidation and decreased ADP:O ratio when 3-hydroxybutyrate and succinate were used as substrates. Considerably lower DPTH concentrations were required for the inhibition of 3-hydroxybutyrate oxidation (50% inhibition occurred at approximately 0.17 mumoles DPTH/mg protein) than were needed for inhibition of succinate oxidation (50% inhibition occurred at about 0.62 mumoles DPTH/mg protein). DPTH showed no inhibitory effects when ascorbate plus tetramethylphenylenediamine (TMPD) served as the substrate. The inhibition of state 3 respiration was not reversed by 2,4-dinitrophenol (DNP), although there was a slight increase in the DNP rate:state 3 rate suggesting the presence of a weak DPTH inhibotory site located within the Site I energy transport chain. Uncoupling, in the presence of DPTH, was observed with all substrates. In experiments utilizing sonicated mitochondria, DPTH inhibited NADH-linked oxidation, but did not inhibit succinate or ascorbate plus TMPD oxidation. The effects of DPTH were reversed by dilution and by addition of albumin. DPTH concentrations which produced inhibition of state 3 respiration in vitro were reached, in vivo, in the livers of rats receiving a single oral dose of 40 mg/kg of DPTH.